Abstract
Background
"Recovery", also known as "personal recovery", in the context of mental health is a unique personal process of transformation. It includes subjective discovery of a new self to overcome mental illness and regain control and responsibility of one's own life [1, 2] . The recovery paradigm has been an international policy which campaigns for better mental healthcare [3] . However, a few earlier studies have argued that attitudes among mental health service providers towards recovery are more pessimistic, prejudiced, or qualitatively different compared to that among people with mental illness [4] [5] [6] . Since such negative attitude towards recovery among mental health service providers could hinder recovery-focused healthcare, some researchers have indicated the need for, and difficulty in recovery orientated mental health services [7] [8] [9] [10] .
To date, various scales pertaining to recovery orientation have been developed, including individual's attitude toward recovery for use with mental health service providers or people with mental illness [11] [12] [13] , competence to promote recovery [14, 15] , and the recovery orientation of services [16] . Among such scales, the Recovery Knowledge Inventory (RKI), developed in the USA, is one of the influential and predominantly used scales to assess knowledge and attitude towards recovery-oriented practices among mental health service providers [17] . RKI has revealed some factors associated with recovery orientation in cross-sectional studies [18] [19] [20] , as well as in longitudinal studies [21] . Appreciably, in recent years, RKI has been notably used in several interventional studies in Australia [22] [23] [24] [25] , USA [26] , Canada [27, 28] , UK [29] , and Netherlands [30] , as various educational programs have been developed for service providers to enhance recovery orientation.
The preliminary version of RKI comprised 36 items, which was reduced to 20 items based on the results of principal component analysis and feedback from stakeholders for refinement [17] . Then Bedregal et al. [17] empirically demonstrated a four-factor structure for the 20-item RKI: (1) roles and responsibilities in recovery, (2) non-linearity of the recovery process, (3) the roles of self-definition and peers in recovery, and (4) expectations regarding recovery. Cronbach's α coefficients for each domain were .81, .70, .63, and .47, respectively [17] .
Although several earlier studies using RKI employed the 20-item scale with the four-factor structure, studies among nursing students in Australia [9] and the Dutch version of RKI among professionals [31] did not yield an acceptable fit for the structure. Thus, they suggested further elimination of certain RKI items. Considering the results of the analyses, Happell et al. [9] reduced the items to 16, whereas Wilrycx et al. [31] reduced them to 14, respectively. In addition, most of the earlier studies using RKI were conducted in Western countries, with the exception of a report in Hong Kong [32] . Thus, it is yet to be elucidated whether or not RKI is a useful tool in Asian countries. Considering that the concept of "recovery" differs among countries or cultures [33] , further evaluation is clearly required to examine the cross-cultural applicability of RKI, including the context of Asian culture.
In the present study, we aimed to develop a Japanese version of RKI and examine the factorial validity, convergent validity, and internal consistency reliability of the Japanese version of RKI among mental health service providers in community and inpatient settings in Japan. We hypothesized that the Japanese version of RKI had good factorial validity, convergent validity, and internal consistency. The use of RKI would promote the understanding of recovery, and thus, encourage recovery-oriented care in Japan where traditional psychiatric treatment and paternalistic care through long-term inpatient treatment has been prevalent for a long period.
Methods

Participants
A cross-sectional questionnaire survey was implemented with mental health service providers from February to March 2012. Eligible professions included psychiatrists, registered or assistant nurses, public health nurses, clinical psychologists, pharmacists, occupational therapists, and social workers. Participants came from two psychiatric hospitals in the Kanto region, as well as a total of 56 psychiatric clinics and community service agencies in Tokyo, Japan.
In the two psychiatric hospitals, there were 220 eligible professionals, of whom 180 agreed to participate and returned completed questionnaires. In the psychiatric clinics and community service agencies, there were 255 eligible professionals, of whom 151 agreed to participate and responded to the questionnaire. This gave a total of 331 respondents; however, 32 were excluded because of missing responses for one or more of the items on RKI. We used data from the remaining 299 participants for the analyses (valid response rate = 62.9%).
Measures
Development of the Japanese version of RKI
On the RKI, higher total scores mean greater knowledge and more positive attitudes towards the concept of recovery [17] . All items follow a Likert-style response format ranging from 1 (strongly disagree) to 5 (strongly agree). Of the total 20 items, 15 are scored inversely to minimize the effect of social desirability. Items are shown in Table 2 .
We translated the RKI into Japanese with the consent of the original developer, by reference to the guidelines for translating and adapting psychometric scales [34, 35] . We developed the Japanese RKI in accordance with the following five procedures. (1) Forward translation: two of the authors separately translated RKI from English into Japanese. (2) Reconciliation: five of the authors went through them and gained consensus on a draft Japanese translation of RKI that best reflected the literal and conceptual content of the original English version. (3) Cognitive debriefing and review of the cognitive debriefing results: after we reworded some items as needed, two mental health service providers, a peer-support group leader with chronic mental illness, and five peer-support group members tested the Japanese RKI. (4) Back-translation: two native English-speaking professional translators, who did not know the original RKI, back-translated the Japanese version into English. (5) Back-translation review and finalization: all of us reviewed the back translations by comparison with the original RKI, and assured the literal and conceptual equivalence between the original and Japanese RKIs.
Recovery Attitudes Questionnaire (RAQ)
The seven-item RAQ is a five-point Likert scale to assess attitudes toward, and knowledge of, recovery [11] . Items such as "To recover requires faith" or "People in recovery sometimes have setbacks" constitute two domains, i.e., "recovery is possible and needs faith" and "recovery is difficult and differs among people". Higher total scores indicate a more positive attitude to the concept of recovery. A study in USA has revealed the reasonable internal consistency reliability (Cronbach's α = .70), marginally acceptable test-retest reliability (r = .67), and reasonable factorial validity of RAQ [11] . The Japanese version of RAQ revealed acceptable validity (GFI = .95; AGFI = .90; CFI = .86) and mediocre reliability (Cronbach's α = .64; ICC for test-retest reliability = .68) [36] . RAQ was assumed to be positively associated with RKI.
The positive attitudes scale
The positive attitudes scale is a scale to assess one's positive attitudes toward people with mental illness. Nineteen items including "I think most people with mental illness have ability to understand their illness" comprise three domains such as "expectations for the abilities and recovery", "attitudes toward living alongside people with mental illness", and "supportive helping behaviors". Items require responses on a four-point Likert scale ranging from "strongly disagree" to "strongly agree", with a higher scores indicating a more positive attitude toward people with mental illness. Good internal consistency reliability and convergent validity have been confirmed for the positive attitudes scale among mental health service providers in Japan (Cronbach's α = .88) [37] . The positive attitudes scale was supposed to be positively associated with RKI.
Japanese-language version of the Social Distance Scale (SDSJ)
The SDSJ is a scale to assess people's desire and perception for social distance toward people with schizophrenia and it is not limited to professionals. It includes items such as "I do not want to take a taxi with a driver who has a history of schizophrenia", which require responses on a four-point Likert scale ranging from "disagree" to "agree", with a higher scores indicating a more negative attitude. The SDSJ has good internal consistency reliability (Cronbach's α = .70), good test-retest reliability (r = .95), and acceptable factorial validity (GFI = .94; AGFI = .81; CFI = .90) [38] . SDSJ was assumed to be negatively associated with RKI.
Statistical analysis
The suitability of the data for factor analysis was first examined using the Kaiser-Mayer-Olkin (KMO) measure of sampling adequacy and Bartlett's Chi square test of sphericity. Subsequently, the KMO indicator was assessed by the adequacy criteria (meritorious > .80) [39] . To extract a factor structure of the scale items for the assessment of factor-based validity, we first applied an explanatory factor analysis (EFA) using the maximum likelihood method and promax rotation, from one-to four-factor structures with reference to earlier studies [9, 17, 31] . In the case that these analyses failed to provide any admissible solution, we implemented further EFA by step-by-step elimination of some items to refine the factor structure with reference to earlier studies [9, 17, 31] .
Then a confirmatory factor analysis (CFA) was employed to test the fitness of the data to the factor structure extracted by EFA in this study. We also conducted CFAs for the data of the original four-factor structure [17] , as well as for the three-factor structure of the 16-item version [9] and the one-factor structure of the 14-item version [31] for reference. Model fit was assessed using a combination of fit indices, including the goodness-of-fit (GFI), the adjusted goodness-of-fit (AGFI), the comparative fit index (CFI), and the root mean square error of approximation (RMSEA). The acceptability of model fit was judged by the recommended standards of GFI, AGFI, and CFI greater than .90, and RMSEA values of .06 or less, for a close fit [40] . Convergent validity was assessed by calculating Pearson's correlation coefficients between the total RKI score and the scores for the other three scales, i.e., RAQ, positive attitudes scale, and SDSJ.
We calculated Cronbach's α coefficients for the total score and for each domain of the RKI to assess internal consistency reliability. Cronbach's α of no less than .70 was assumed to be acceptable [31] .
All statistical analyses including descriptive analyses, but excluding CFA, were conducted using IBM SPSS Statistics Base version 24.0. CFA was conducted in IBM SPSS Amos version 24.0 using structural equation modeling. p values of less than .05 were considered statistically significant (two-tailed tests).
Results
Participant characteristics
The participants' sociodemographic and occupational characteristics are shown in Table 1 . Most of the participants were female (about 70%), and the mean age was 40.4 years (range: 22-75 years). The mean length of experience in psychiatric services was 9.9 years (range: 0-45 years). The largest professional group was registered or assistant nurses. In this study, all doctors were psychiatrists because of the absence of general practitioner/ family physician under the Japanese health care system. Regarding the educational background, most health service providers had a bachelor's degree or higher, whereas some associate nurses were high school graduates.
Validity of RKI
Factorial validity
The mean total 20-item RKI score was 66.1 [standard deviation (SD) = 6.6; range: 48-89]. There was no item with either a ceiling or floor effect ( Table 2) .
The 20-item RKI did not provide any adequate or interpretable factor solutions at any number of factors by EFAs. Thus, four items (#1, 4, 5, and 13) were subsequently eliminated in stages, and consequently, the 16-item RKI was employed for further analyses.
The KMO was .84, indicating meritorious sampling adequacy. Bartlett's test of sphericity was statistically significant (approximate Chi square = 1074, df = 120, p < .001), suggesting that there were correlations between the variables. EFA with four-factor structures yielded a marginally interpretable constitution (Table 3 ). In the present study, Factor 1 represents knowledge regarding psychiatric symptoms and recovery, Factor 2 denotes knowledge about the recovery process, Factor 3 indicates the understanding of what is important for recovery, and Factor 4 denotes the understanding of the challenges and responsibility in recovery. Inconsistent with the theoretical assumption, item #3 "All professionals should encourage clients to take risks in the pursuit of recovery" was negatively loaded on Factor 4 with a factor loading of .32.
Subsequent CFA suggested good fit to the data; GFI, AGFI, CFI, and RMSEA reached the recommended standards (GFI = .93; AGFI = .90; CFI = .91; RMSEA = .053) ( Table 4 ). This factor structure resulted in the best fit to the data over the three-factor 16-item version [9] and one-factor 14-item version of RKI [31] . The four-factor structure in the original study [17] resulted in an unfitting solution in this sample (Table 4) .
Convergent validity
The mean total score of the 16-item RKI was significantly and positively correlated with both the mean RAQ total score (r = .34; p < .01) and the mean total score for the positive attitudes scale (r = .46; p < .01). Conversely, the mean total score of the 16-item RKI score was significantly and negatively correlated with the mean total SDSJ score (r = − .46; p < .01).
Reliability of RKI
Cronbach's α coefficient was .77 for the total 16-item RKI score, with Factor 1 for .75, Factor 2 for.66, Factor 3 for .59, and Factor 4 for . 24 .
Discussion
In the current study, we developed the Japanese version of the RKI. After omitting four items (#1, 4, 5, and 13), the resulting Japanese 16-item RKI revealed reasonable factorial validity, good convergent validity, and poor to good internal consistency reliability among mental health professionals.
We considered the elimination of these four items to be adequate because item #1 was also omitted in both of the earlier studies [9, 31] . Items #4, 5, and 13 had the lowest mean scores; in addition, items #5 and 13 had insufficient factorial attribution in the earlier study [17] .
Explanatory factor analysis revealed a four-factor structure different from the one in the original study [17] , even though they also had structural similarity. Factor 1 in the present study, representing knowledge regarding psychiatric symptoms and recovery, had three items in common with Factor 1 in the original study, whereas Factor 2 in the present study, representing knowledge about the process of recovery, had four items in common with Factor 2 in the original study. All three items in Factor 3 in the present study, representing the understanding of what is important for recovery, were included in Factor 3 in the original study. In contrast, the three items out of Factor 4 in the present study, about the understanding of the challenges and responsibility in recovery, emanated from Factor 1 in the original study. Although it is inconsistent compared to the earlier one [17] , the current factor structure may provide a modest interpretation, given that successive CFA resulted in good levels of fit to the data. Nevertheless, the four-factor structure in the original study [17] did not yield a proper solution by the CFA, as in the earlier studies [9, 31] .
Interestingly, item #3 "All professionals should encourage clients to take risks in the pursuit of recovery" negatively loaded on Factor 4 with a low factor loading. It might be affected by the therapeutic culture of the participants. In this study, > 40% of the participants came from ward settings; thus, our participants might be more protective and gave preference to safety over taking risks. It also seems to indicate a prevailing attitude that emphasizes the safe ground, reflecting the long history of prolonged hospitalizations for psychiatric treatment in Japan. According to Nonaka and Hirasawa [41] , interdependence originating in collaborative agriculture culture is the foundation of traditional social structures in Japan. Thus, the harmonious attitude towards one's life, rather than risk-taking behavior, is valued in Japan. Therefore, one can argue that this negative loading is construable in the context of Japanese culture. In addition, Factors 1 and 4 in the present study, stemming mainly from one factor in the original study [17] , can also be explained by such specific settings in Japan. It means that, in Japan, knowledge regarding psychiatric symptoms and recovery is somehow independent of the understanding of challenges and responsibility in recovery (Appendix).
The 16-item RKI was significantly and positively correlated with RAQ and positive attitude scores, whereas the RKI score was significantly and negatively correlated with the SDSJ score. Although these correlations were weak, they were consistent with our hypotheses. The comparatively weak correlation between the RKI and RAQ scores suggests that they do not share the same assessment aspects, even though both the scales suitably assess knowledge and attitude towards recovery. The relationship observed in the present study was consistent with that in an earlier study in the Netherlands, which Table 4 Results of confirmatory factor analysis: comparison of goodness-of-fit indices between four-, three-, and onefactor RKI models (N = 299) Four-factor model derived in the original study by Bedregal et al. [17] is not shown because of an improper solution in this study GFI goodness of fit index, AGFI adjusted goodness of fit index; CFI confirmatory fit index, df degrees of freedom; better fit model denoted by italic letters a 20 items loaded on a four-factor structure in the present study b 16 items loaded on a three-factor structure by Happell et al. [9] c 14 items loaded on one factor structure by Wilrycx et al. [31] revealed a relatively weak positive relationship between the RKI and RAQ scores (r = .20; p = .004) [31] . The moderate correlation between RKI and positive attitude score suggests that these scales are related, although they are conceptually dissimilar. The positive attitude scale domains of "expectations for abilities and recovery" and "supportive helping behaviors" are similar to several RKI items. In contrast, the positive attitude domain of "attitudes toward living alongside people with mental illness" was not in accordance with the RKI items. Besides, the negative correlation between the RKI and SDSJ scores in the present study also demonstrated reasonable validity because previous conceptual and empirical studies have suggested that the recovery of people with mental illness can be impeded by negative attitude towards them [42] [43] [44] . The Cronbach's α coefficient for the total 16-item RKI in the present study indicated good internal consistency reliability. This finding was consistent with the results of studies undertaken by service providers in Australia (α = .78 [45] , α = .83 [23] , and α = .79 [24] ). Alternatively, the Cronbach's α for each domain indicated varying reliability from good to poor. This fairly broad result was also similar to those in the earlier studies (α = .47-.81 [17] , α = .49-.75 [9] , α = .43-.79 [23] , α = .45-.77 [45] ). In particular, poor reliability indicated in Factor 4 in the present study was because of item #3 with negative factor loading. With respect to the scales to assess one's knowledge, high internal consistency would not necessarily be expected, because people may possess knowledge in a certain area but may lack knowledge in others [46] . Thus, the lower reliability observed in the present study seems fathomable, given that RKI is a scale to assess one's knowledge.
Considering that the current study supported a certain level of validity and reliability of the total 16-item RKI, the Japanese 16-item RKI can be used in future studies. However, Wilrycx et al. [31] reported that the composition and formulation of the RKI items were complex and difficult to interpret. Thus, the original RKI itself may be considered for the establishment of a more robust factor structure. In addition, a more careful review of Japanese wording and expression may improve the conceptual equivalence and conceptualize "recovery knowledge and recovery attitudes" in the context of the original RKI more concretely.
The "recovery" concept developed in Western countries is not the same between the Western, Asian countries [47] [48] [49] , and even in the English-speaking countries [50] . Therefore, culturally different features of recovery attitude and knowledge must be the focus of future studies. Future cross-cultural studies may reveal internal and external aspects of influence on the knowledge and attitude towards recovery.
The present study has some limitations. First, testretest reliability was not assessed. Second, three-quarters of the total study population were registered nurses, assistant nurses, or psychiatric social workers. Therefore, the generalizability of our findings may be limited to these occupations. Further large-scale research in a more diverse population of mental health service providers is required for robust verification of the Japanese version of RKI.
Conclusions
The present study examined factorial validity, convergent validity, and internal consistency reliability of the Japanese version of RKI among mental health professionals. The Japanese 16-item RKI revealed reasonable factorial validity, good convergent validity, and understandable internal consistency reliability among mental health professionals. Japanese cultural settings seemed to influence the four-factor structure in the present study. Although the scale can be used for future study in Japan, future large-scale research is required to ensure robust verification.
See Table 5 
